Pseudomonas aeruginosa delays Kupffer cell death via stabilization of the X-chromosome-linked inhibitor of apoptosis protein.
Kupffer cells are important for bacterial clearance and cytokine production during infection. We have previously shown that severe infection with Pseudomonas aeruginosa ultimately results in loss of Kupffer cells and hepatic bacterial clearance. This was associated with prolonged hepatic inflammation. However, there is a period of time during which there is both preserved hepatic bacterial clearance and increased circulating TNF-alpha. We hypothesized that early during infection, Kupffer cells are protected against TNF-alpha-induced cell death via activation of survival pathways. KC13-2 cells (a clonal Kupffer cell line) were treated with P. aeruginosa (strain PA103), TNF-alpha, or both. At early time points, TNF-alpha induced caspase-mediated cell death, but PA103 did not. When we combined the two exposures, PA103 protected KC13-2 cells from TNF-alpha-induced cell death. PA103, in the setting of TNF exposure, stabilized the X-chromosome-linked inhibitor of apoptosis protein (XIAP). Stabilization of XIAP can occur via PI3K and Akt. We found that PA103 activated Akt and that pretreatment with the PI3K inhibitor, LY294002, prevented PA103-induced protection against TNF-alpha-induced cell death. The effects of LY294002 included decreased levels of XIAP and increased amounts of cleaved caspase-3. Overexpression of Akt mimicked the effects of PA103 by protecting cells from TNF-alpha-induced cell death and XIAP cleavage. Transfection with a stable, nondegradable XIAP mutant also protected cells against TNF-alpha-induced cell death. These studies demonstrate that P. aeruginosa delays TNF-alpha-induced Kupffer cell death via stabilization of XIAP.